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LOW PROFILE KEYBOARD SWITCH _ 
ACI‘UATING ASSEMBLY 

This is a continuation, of application Ser. No. 5' 
354,319, ?led Mar. 3, 1982, now abandoned. 

FIELD OF THE INVENTION 

_This invention relates to switch actuating assemblies 
for closing membrane or other type switches on a key 
board. The invention is particularly directed to the 
achievement of an actuating assembly which has a re 
duced height and which provides a relatively long 
stroke where required. 
The invention is further directed to the achievement 

of a switch actuating assembly having a plunger which 
can be assembled to the key top and to the frame in any 
one of a plurality of angular orientations. 

BACKGROUND OF THE INVENTION 

A conventional keyboard such as an alpha numeric 
.keyboard of the type having membrane or other type 
switch for each key position, has a switch actuator at 
each key position which comprises, in general, a ?xed 
frame, a plunger slideably mounted in the frame, and a 
key top secured to the upper or force-receiving end of 
the plunger. When the key top is pressed, the plunger is 
moved downwardly and effects closureof the switch. 
Keyboard switches for alpha numeric keyboards are 
constructed and designed such that their dimensions 
will conform to industry accepted standards so that all 
keyboards will be similar to each other to the extent that 
the operators will be able to use keyboards from differ 
ent manufacturers. 
The older keyboards were usually provided with 

switch actuators that have a somewhat greater overall 
height than is permitted by the standards that are being 
followed at present and which will apply to many key 
boards manufactured in the future. The newer stan 
dards, commonly referred to as DIN Standards, specify 
the dimensions, the slope of the keyboard, and the 
stroke required for the key positions in a manner such 
that many presently available keyboards cannot be 
brought into conformity with the standards. When de 
signing a keyboard which will satisfy the DIN stan 
dards, it is desirable to have switch actuators of a re 
duced overall height, as compared with previously 
known actuators and which have a relatively long 
stroke, notwithstanding the reduced overall height of 
the actuator. The present invention in accordance with 
one aspect thereof, is directed to the achievement of an 
actuator which will meet these requirements of along 
stroke coupled with reduced height. 
The invention is further directed to the achievement 

of an actuator comprising a frame, a plunger, and a key 
top with 'the plunger being capable of assembly to the 
frame and to the key top in any one of several angular 
orientations. This feature is advantageous in certain 
types of actuators that are designed to provide for dif 
ferent operating modes with standard parts, as ex 
plained for example, in U.S. application Ser. No. 
354,318, now U.S. Pat. No. 4,417,115 ?led on the same 
date as this application. 
A low pro?le switch actuating assembly in accor 

dance with the invention comprises a frame having a 
?xed end and a free end and having an axial opening 
extending into the free end towards the ?xed end. A 
plunger is slidably mounted in the opening, the plunger 
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2 
having a lower end which is proximate to the ?xed end 
of the frame and a force-receiving end which is proxi 
mate to the free end of the frame. The plunger is slide 
ably movable from a normal position to a depressed 
position, the force-receiving end' of ’ the'plunger being 
located beyond the free end of the frame when the 
plunger is in the normal position and being movable 
towards the free end when the plunger is moved to the 
depressed position. The force-receiving end of the 
plunger has a key top thereon which is pressed to move 
the plunger to the depressed position. A switch actuat 
ing assembly in accordance with the invention is partic 
ularly characterized in that the key top has an underside 
which is opposed to the free end of the frame and a 
frame-receiving recess is provided in the underside, the 
recess being dimensioned to receive the free end of the 
frame upon movement of the key top towards the 
frame. The force-receiving end of the plunger has a 
plurality of radially extending arms integral therewith, 
the arms being in the plane which extends normally of 
the axis of the plunger. The force-receiving end of the 
plunger is received in the underside of the key top with 
adjacent portions of the arms, which are adjacent to the 
axis of the plunger, being in the force-receiving recess 
and with outer end portions of the arms being received 
in arm-receiving recesses. The arm~receiving recesses 
extend from the sidewalls of the frame-receiving recess. 
The free end of the frame has arm-receiving slots 
therein extending radially from the axial ‘opening, the 
arm-receiving slots being dimensioned to receive the 
adjacent portions of the plunger arms whereby upon 
movement of the plunger from the normal position to 
the depressed position, the free end of the frame is re 
ceived in the frame-receiving recess and the adjacent 
portions of the plunger arms enter the arm-receiving 
slots. 

In accordance with a further embodiment, an actua 
tor in accordance with the invention is characterized in 
that the plunger arms extend from the plunger at 
equally spaced angular intervals and the arm-receiving 
recesses and the arm-receiving slots extend at the same 
angular intervals as the plunger arms. The plunger is 
capable of assembly to the frame in at least two different 
angular orientations. In accordance with a further em 
bodiment, the plunger has four plunger arms which are 
secured in the arm-receiving recesses of the key top and 
the switch actuating assembly is mounted on a mem 
brane switch which is closed when the plunger is 
moved to its depressed position. 

DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the parts of a switch 
actuator assembly with the parts exploded from, and in 
alignment with, each other. 
FIG. 2 is a perspective view of the upper portion of 

the plunger and the key top with the key top exploded 
from the plunger and oriented such that its underside is 
visible. 
FIG. 3 is a cross-sectional view of an actuator assem 

bly mounted on a panel above a membrane switch, this 
view showing the positions of the parts when the 
plunger is in its normal position. 
FIG. 4 is a view similar to FIG. 3 showing the posi 

tions of the parts when the plunger is in its depressed 
position. 
FIGS. 5, 6 and 7 are views taken along the lines 5-5, 

6-6, and 7—7 of FIG. 3. 
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PREFERRED EMBODIMENT OF THE 
INVENTION 

Referring to FIGS. 1-5, the switch actuator assembly 
2 in accordance with the invention comprises a key top 
4, a plunger 6, a frame 8, an actuator spring 10, and a 
return spring 12. The assembly as shown in FIG. 3 is 
mounted above a membrane switch comprising an 
upper membrane 14, a separator 16, and a lower mem 
brane 18. A hole 22 is provided in the separator 16 so 
that when the upper membrane is ?exed toward the 
lower membrane as shown in FIG. 4, switch contacts 
on the upper membrane are pressed against switch 
contacts on the lower membrane. The membrane 
switch is mounted on a panel 20 by means of mounting 
members 26 which are integral with a base 24. The 
mounting members extend through openings in the 
membrane switch and in the panel and are ?attened as 
shown at 28 to retain the frame on the panel. The frame 
with the integral base 24 and the plunger 6 are each 
molded as one piece parts. 
The frame 8 has a lower or ?xed end 30 and an upper 

or free end 32. The frame has parallel oppositely facing 
?at sidewalls 34, 36 and oppositely facing arcuate side 
walls 38, 40, see FIG. 7. An axial opening 42 extends 
through the frame from the free end to the ?xed end 
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and, in addition, openings 44, 46 extend into the side- ‘ 
walls 38, 40 to the axial opening 42. An integral cam 48, 
FIG. 7, is provided on the ?at sidewall 34 and a cam 50 
is provided on the sidewall 36. The upper portion of the 
frame has upwardly directed shoulders 52 and the free 
end portion 32 comprises a cluster of four column-like 
projections which surround the axial opening 42. Arm 
receiving slots 54, 56 extend from the axial opening to 
the sidewalls 34, 36 and the upper portions 58, 60 of the 
openings 44, 46 also serve as arm-receiving slots. These 
slots receive portions of plunger arms which are de 
scribed below. - 

The plunger 6 has a cruciform guide portion 62 
which conforms to, and is slideable in, the axial opening 
42, as shown in FIG. 7. The upper end, or the force 
receiving end, of the plunger has four integral radially 
extending arms 64, 66, 68, 70 which are spaced at 90" 
angular intervals. A camming arm 72 extends down 
wardly from the arm 64 and has an inwardly directed 
cam follower 74 on its lower end. 

If the plunger 6 is assembled to the frame 8 while in 
the orientation shown in FIG. 1, the camming arm 72 is 
received in the opening 44 and no camming effect is 
obtained when the plunger is depressed. As will be 
explained below, the plunger 6 can be assembled to the 
frame when it is rotated 90° in a clockwise direction, or 
a counterclockwise direction from the position shown 
in FIG. 1. If the plunger is rotated clockwise 90" from 
the position of FIG. 1 prior to assembly to the frame, > 
the cam follower 74 will cooperate with the cam 50 to 
provide a shift-lock effect in the actuator. If the plunger 
is rotated 90° in a counter-clockwise direction, the cam 
follower will cooperate with the cam 48 to provide a 
tactile effect to the operator when the plunger is de 
pressed. These features of the actuator are more fully 
explained in the above identi?ed application U.S. Pat. 
No. 4,417,115. 
The lower end of the plunger has a cylindrical axial 

projection 76 having outwardly extending retaining 
cars 78 thereon which serve to retain the actuator 
spring 10 on the projection, as shown in FIG. 3. The 
lower end of this spring engages the membrane14, as 
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4 
shown in FIG. 4, when the plunger is depressed. The 
plunger is retained in assembled relationship to the 
frame by outwardly directed shoulders 82 on the ends 
of the extensions 80 which are on opposite sides of the 
cylindrical projection 76. The shoulders 82 lodge be 
hind downwardly facing shoulders 84 at the ends of 
grooves 86 in the axial opening 42, see FIGS. 4 and 5. 
The return spring 12 is retained in assembled relation 

ship as shown in FIGS. 3 and 4 by retaining ears 88 
which extend upwardly from the base 24 and a retainer 
90 which depends from the underside of the plurality 
arm 68. The camming arm 72 also serves to position and 
retain the return spring as shown in FIG. 3. 
The key top 4 has an underside 92, see FIGS. 2 and 6, 

in which there is provided a square frame-receiving 
recess 94 that receives the upper free end 32 of the 
frame. Arm-receiving recesses 96 extend from the side 
walls of the frame-receiving recess and are dimensioned 
to receive the outer end portions of the plunger arms 64 
and 70. Two or more of the arms may be provided with 
integral bosses 98 to bring about an interference ?t of 
the outer ends of the arms in the recesses 96. 
The parts shown in FIG. 1 are assembled by assem 

bling the plunger 6 to the key top 4, mounting the spring 
10 on the projection 76 and then positioning the return 
spring 12 on the surface 24. The key top and plunger are 
then assembled to the frame by moving the guide por 
tions 62 of the plunger into the opening 42 until the 
shoulders 82 are below the shoulders 84. In use, when 
the upper surface by the key top is pressed by the opera 
tor, the plunger will be moved downwardly from the 
positions'of FIGS. 3 and 5 to the position of FIG. 4. 
During such movement, adjacent portions of the 
plunger arms 64-70, which are adjacent to the plunger 
axis, will be received in the arm-receiving recesses 54, 

58, 60 and the free end 32 of the frame will be re 
ceived in the frame-receiving recess 94 of the key top, 
see FIG. 6. The substantial overlap of the underside of 
the key top and the free end portion 32 of the frame 
permits the key top to move relatively closer to the 
?xed end of the frame than otherwise would be possible. 
At the same time, there is not any sacrifice in the length 
of the stroke of the plunger and a variety of actuators 
can be designed in accordance with the principles of the 
invention which will satisfy the more recent DIN speci 
?cations. 
One embodiment of the invention has been designed 

in which the overall height of the assembly to the key 
top is 20.3 mm and the stroke can be up to 3.8 mm as 
required. These dimensions compare with previous 
actuators which had heights in the range of 38 mm to 43 
mm. 

An advantageous feature of the invention is that the 
radially extending arms on the plunger projection 
across the underside of the key top and key top is there 
fore supported in a stable manner on the force receiving 
end of the plunger. In other words, there is no tendency 
for the key top to wobble when it is pressed. 
The low pro?le and relatively long stroke is achieved 

in the disclosed embodiment along with the feature of 
being able to assemble the plunger 6 to the key top in 
different orientations as explained above. This feature of 
the invention is of importance in some actuators, such as 
the actuator claimed in US. Pat. No. 4,417,115, where 
different operating modes are achieved depending upon 
the orientation of the plunger in the frame. 
What is claimed is: 
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1. A low pro?le switch actuating assembly compris 
ing a frame having a ?xed end and a free end, an axial 
opening extending into the free end towards the ?xed 
end, a plunger in the opening, the plunger having a 
lower end which is proximate to the ?xed end of the 
frame and a force-receiving end which is proximate to 
the free end of the frame, the plunger being slidably 
movable into the frame from a normal position to a 
depressed position, the force-receiving end of the 
plunger being located beyond the free end of the frame 
when the plunger is in the normal position and being 
movable towards the free end when the plunger is 
moved to the depressed position, the force-receiving 
end of the plunger having a key top thereon which is 
pressed to move the plunger to the depressed position, 
the switch actuating assembly being characterized in 
that: 

the free end of the frame has a plurality of angularly 
spaced slots extending therethrough from the axial 
opening, 

the force-receiving end of the plunger has a plurality 
of radially extending arms extending therefrom, the 
arms being in alignment with the slots in the frame, 
the arms having adjacent portions, which are adja 
cent to the axis of the plunger and which are di 
mensioned to be freely received in the slots, the 
arms having outer end portions which are remote 
from the axis of the plunger, 

the key top has an underside which is opposed to the 
free end of the frame, a frame-receiving recess is 
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6 
provided in the underside which is dimensioned to 
receive the free end of the frame, a plurality of 
arm-receiving recesses extend radially from the 
frame-receiving recess, 

the force-receiving end of the plunger and the adja 
cent portions of the arms being in the frame-receiv 
ing recess, the outer end portions of the arms being 
received in, and secured in, the arm-receiving re 
cesses whereby, 

upon movement of the plunger from the normal posi 
tion to the depressed position, the free end of the frame 
enters the frame-receiving recess and the adjacent por 
tions of the plunger arms enter the arm-receiving slots. 

2. A low pro?le switch actuating assembly as set 
forth in claim 1 characterized in that the plunger arms 
extend from the plunger at equally spaced angular inter 
vals, the arm-receiving recesses and the arm-receiving 
slots extending at the same angular intervals as the 
plunger arms, the plunger being capable of assembly to 
the frame in at least two angular orientations. 

3. A low pro?le switch actuating assembly as set 
forth in claim 2 characterized in that the plunger has 
four plunger arms extending therefrom. 

4. A low pro?le switch actuating assembly as set 
forth in claim 3 characterized in that the actuating as 
sembly is mounted on a membrane switch which is 
closed when the plunger is moved to the depressed 
position. 

* * II‘ * * 


